ABSTRACT: The communication process, a very important part in project management, is a subset of components that compete for their success. In this paper we present a model of the communication process for research projects through which we can obtain a work methodology in terms of communication efficiency. In the last part of the paper some test results are presented obtained by applying this model. Statistical representations, graphical views of data set analyses are made from machine learning methods for data mining. The aim is to obtain a relevant analysis of the communication process within research projects. The proposed model can also be the basis of future decisions made by project managers.
INTRODUCTION
Project management research needs efficiency, usability, agility. The communication of research projects has an important role for their successful management. Communication process modelling in projects is the phenomena in a generalization that can provide a methodological framework of the project management process. The aim is to support those who choose project management as well as those directly involved in the development of projects. The proposed model is a conceptualization of communication projects and was implemented using the development environment for predictive analytics -WEKA. Output model provides adaptability to the requirements of research communication.
THE COMMUNICATION PROCESS WITHIN PROJECTS
Effective communication is a powerful tool that can change someone's entire perspective on viewing an idea or other one's point of view. Performs a communication process sending a message by a sender, message scroll is a channel, then this message will actually be received by a recipient. This process is modeled as a model represented in Figure 1 . Communication is considered to be the cornerstone of effective project management but most of it is done ad-hoc, driven mostly by individuals, personalities and preferences, rather than by needs, protocols or procedures. The main cause of the failure of a project is communication breakdown, either within the team or between the team and other beneficiaries of the project [2] . Therefore improving communication should be a priority for any manager indifferent of the level of power he holds and should be an extremely high priority especially for a project manager, one whose main job is dealing with people on most of his tasks. The goal of communication in the project environment is to establish a common understanding to the required level of depth. How far should communication go for each stakeholder. Some may require to know what is being delivered and when, but many have no need to know how the work is being performed.
In general, the goal of communication should be to clarify information to the depth required by the receiver by minimizing barriers that might inhibit understanding. To use it, implies a broad understanding of audience, interest and environment. With the right practice, good communications can change the entire project experience for the better. Effective communications can and will build more lasting customer relationships, expedite activities and keep projects in control by ensuring that the parties are aware of what they need to be aware of. Consistency is the base for all good communications. Each communicator will have its own style and pattern of communicating, but there will be a certain expectation of consistency.
COMMUNICATION PROCESS APPROACHES RELATED TO ORGANIZATIONAL PROJECT MODELS
When talking about project development management and the communication process we need to consider the following terms in order to understand better this process that we are dealing with: model, modelling, methodology, family of methodologies or frame, system, project management process.
Approaches within project development management
In project management there are several approaches to developing artifacts which are achieved by processing resources. These approaches correspond to the project development strategies. Also these types of methodologies have corresponding models for project organizing. In figure 2 we present the categories of project development approaches based on methodological characteristics.
Figure 2.
Categories of project development approaches based on methodological characteristics.
Approaches to process-based communication management
Traditionally, project management includes a number of elements: four to five process groups, and a control system [4] . Regardless of the methodology or terminology, the same basic project management processes are used. Major process groups generally include: initiation, planning or development, production or execution, monitoring and/or controlling and closing. In [4] the approach of project management consists of processes overlap and interact throughout a project or its various phases. Processes are described in terms of: inputs (documents, plans, designs, etc.); tools and techniques (mechanisms applied to inputs), outputs (documents, products, etc.).
The "Guide to the Project Management Body of Knowledge" (PMBOK) recognizes 42 processes that fall into five basic process groups and nine knowledge areas that are typical of almost all projects. Each of the nine knowledge areas contains the processes that need to be accomplished within its discipline in order to achieve an effective project management program. Each of these processes also falls into one of the five basic process groups, creating a matrix structure so that every process can be related to one knowledge area and one process group. [4] For example, the executing process group consists of the processes used to complete the work defined in the project plan used to accomplish the project's requirements. The execution process involves coordinating people and resources, as well as integrating and performing the activities of the project in 3 ). Just as the entire management process of a project activity consists of groups of activities, specific tasks in turn are considered (sub)processes, so communication management in projects can be seen as a process that integrates in a project management system. This is how the communication management process can be presented in two different project management models (Fig. 4 Communication within an hierahical model; Fig. 5 Communication into a "project-based" model) [10] : In figure 5 where communication is used in a "project-based" model, communication between A and B takes place directly. This is why communication within team members depends on the way in which the project is organized. In the first model, communication takes place slowly because of the hierarchic flow, while in the second model, communication is direct and easy. [10] 3.3. Approaches to process-based communication management
Type Agile methodologies are based on project management principles set out in "Agile Manifesto" [6] . Communication between team members and between the team and its customers is essential but it is not the only component of communication that must be planned. Sometimes there are other stakeholders that must be taken into consideration.
At the team level, team member communication deals with collocation, whiteboards, wikis and other collaborative workspaces. On a small team with a single customer, it might be sufficient to suggest that customers get all the information they need from attending planning meetings and iteration reviews.
When there is more than one stakeholder, or possibly a hierarchy of stakeholders, it is required to do more, meaning that written reports are needed in order to present the current situation.
The key to planning communications on an Agile project is to follow the principle of simplicity. Documentation shouldn't be written just for the sake of it. The stakeholder's needs must be take into consideration and provided for as soon as possible. Try to make things as simple, as clear and as accurate as possible [5] . In the stage of creating an input data structure with the essential communication characteristics, we first had to establish the "attributes" of communication. Then, the input called "instances" were recorded in a spreadsheet (see Fig. 7 ).
Data preprocessing was created in an .ARFF relationship, where communication attributes are revealed by several statistical results such as: minimum, maximum, weighted mean, standard deviation. In Figure 8 are shown two attributes of relationship communication model and an example attribute selected "Frecventa" is illustrated by the number of instances each projects. In the lower right corner it is illustrated graphically the court appearance on frequence in relation to the project. In stage three, different classification(Decision Tree CD4.5 -J4.8, Naive Bayes) and clustering algorithms (CobWeb, EMExpectation Maximization) were applied on the instances. Figure 9 shows the result of instance classification through the J4.8 algorithm -decision tree. 
CONCLUSIONS
The model created uses "instances of communication" as input data in research projects from universities or from research organisations. The model may be strong support for portfolio analysis from research projects, in terms of communication process.
This model was created to increase the effectiveness of communication in research projects. The model can help decision support for a research organization. It can increase the initiative of project managers and stakeholders in research projects.
Applying the model to analyse the communication process will hopefully lead to important conclusions for project managers and stakeholders involved in its development of research projects.
In the future we will continue to improve the model, but also to collect a representative data set of research projects at different universities or research organizations developing projects. 
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